The mean age for girls at the time of diagnosis was 11.5 years and that for boys was 5 years (p Ͻ 0.001); the lesions were observed in children of nearly all ages between 1 and 14 years. The distribution of age and sex is summarized in Table 1 .
Presentation and Location of the Lesion
The most common clinical presentations were seizures, hemiparesis, and symptoms and signs of increased ICP. Nineteen of the meningiomas were located supratentorially (Table 2 ). Four were located in the midline and 15 in the skull base or over the hemispheres. The three infratentorially meningiomas were all located in the CPA. Three patients had NF. The type of NF was not mentioned in the files, but evaluation of the descriptions indicates they were all typical for NF2.
Histological Diagnoses
Twenty of the 22 tumors were diagnosed as low-grade meningiomas of different types. The last two tumors were histologically diagnosed as anaplastic, but both patients remain alive (follow-up periods 17 and 18 years, respectively). In the patient in Case 10 the tumor was very difficult to classify, and it was only with additional information provided by electron microscopy that the diagnosis of meningioma could be made. This tumor had necroses, multiple giant cells, and mitoses, and its final diagnosis was an anaplastic meningioma.
Surgical and Adjunctive Treatment
All children underwent surgery. Total removal was achieved in two of the four midline tumors and in 10 of the 15 skull base and supratentorial tumors. All three tumors in the CPA were partially removed. Eight children underwent postoperative brain irradiation.
Survival and Mortality Rates
Thirteen of the 22 children died during the observation period (1 month-45 years). Two children were lost to follow up, both due to errors in the Central Person Registry number. In one case the number was incorrect and in the other the number was missing. The Central Person Registry registrations in Denmark started later than the actual file registrations. Seven children remain alive. The causes of deaths were related to the tumor. Five of the 12 children who underwent total tumor excision survived, whereas only two children who underwent partial removal survived. In the two children lost to follow up, the tumors had been totally removed. All three children with a CPA tumor were girls and all died during the observation period. The survival rate for each of the three locations-lateral, midline, and CPA-are shown in Fig. 1 upper. The survival rates for male and female children are depicted in Fig. 1 lower. Four of eight male children were still alive at the time of follow up. Three died during the observation period, and one was lost to follow up. Three of 14 female children remain alive, 10 died, and one was lost to follow up. One child died during the operation (Case 16) that was performed in 1942. One of the children died less than 1 month after the operation, and the death was attributed to complications resulting from the operation. In eight children the tumor recurred, despite six of these cases being described as complete excision. Only four of the children were alive at follow up.
Three of the seven survivors suffered epilepsy (Table  3) . One also experiences visual disturbances but is still able to work, even though his mental faculties are diminished. One patient harbored a huge but mostly asymptomatic tumor that was only partially removed (Fig. 2) .
Discussion
Review of the present material confirms that the incidence of meningiomas in children is low.
2,4,6,9,10,15-18 In Denmark, we found 22 cases of pediatric meningioma between 1935 and 1984, which is less than one tumor every 2 years. Several authors have reported a male preponderance.
2,5,6,8-10,12, 17 We found an overall female preponderance. This is typically the case in adults with meningiomas, but in examining the age distribution for the children in the present study, we found a male preponderance in the youngest age group with a gradual shift toward a female preponderance close to that shown in adults, as the age groups increase. At diagnosis the mean age was 5 years for boys and 11.5 years for girls. An overall female preponderance for pediatric meningiomas has been reported in various studies. 1, 4, 7, 18 The age range varies widely in the inclusion criteria in the previous papers, which makes comparison with these publications difficult. The higher the upper age limit threshold for children, the greater the number of meningiomas. We have preferred the epidemiological and pediatric use of 14 years as the upper age limit. 13 As expected, clinical symptoms were related to the location of the tumor or to signs of increased ICP. The most common symptoms in the present investigation were seizures, hemiparesis, and signs of increased ICP, as previously found in the literature. 4, 12, 16, 18 Histological examination showed different types of low-grade meningiomas, but two tumors were classified as anaplastic. In both cases the patients have survived 17
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Long-term follow up of pediatric meningiomas 181 6 reported that in seven of 27 children with a lowgrade meningioma the histological diagnosis was originally that of a malignant meningioma, atypical meningioma, or astrocytoma. In 1994, Germano, et al., 12 showed that in 33% of their patients with low-grade meningiomas the number of mitoses was increased and that areas of circumscribed necrosis were present in 29%. Fourteen percent of the tumors had even invaded the adjacent brain. In 1980, Herz, et al., 14 described similar cases. In the present study, the survival rate was better for children harboring a skull base tumor or lateral hemisphere tumor than either a midline or infratentorial neoplasm, even though the difference was not significant. The survival for boys also seemed slightly better, with four of seven surviving males compared with three of 13 surviving females. All children with NF died. Difficulties in the treatment of children with meningiomas and NF have been reported, 7 and were confirmed in the present study, in which we found that all children with NF suffered recurrences with multiple meningiomas and all died. 18 The observed frequency of NF in three of 22 children with meningiomas is in accordance with previous findings. 7, 14, 18 Conclusions Since the inclusion period ended in 1984, we have had a long follow-up period for these children. The long-term prognosis is not as good as expected. The overall survival rate was 35% (seven of 20 patients). The mean survival duration for children who died during the observation period was only 10 years. The most important reason for this short survival period as well as the small overall survival rate is likely related to the fact that in the majority of the patients diagnosis was established and surgery performed prior to the advent of computerized tomography and magnetic resonance imaging. The survival rate in the present study is difficult to compare with previous values because of the varied ages of children enrolled in the studies as well as the follow-up duration. We expect the prognosis to be improved in future long-term follow-up studies because of the use of new technologies allowing better preoperative evaluation, image-guided operations, and improved follow-up methods.
